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The global demand for forest products such as wood, pulp and paper promoted the 
expansion of forest plantation areas and also the forest industry sector. According to ABRAF 
(Brazilian Association of Planted Forest Producers), the country’s area of forest plantations 
was 7 million ha in 2011 and it is expected to further increase up to 8 million ha until 2014. 
Several studies have indicated changes in the soil organic matter (SOM) stocks after 
introduction of forest in grassland areas (Gatto et al., 2010; Fialho and Zinn, 2012). However, 
studies about the alteration of the SOM composition after afforestation are still scare. In this 
context, the chemical composition of SOM from Acacia and Eucalyptus plantation areas in 
Southern Brazil (30º32’S, 52º31’W) was investigated by Pyrolysis-Gas 
Chromatography/Mass Spectrometry (GC/MS). An adjacent area, exhibiting the initial 
condition before forest plantation, was used as reference. 
Approximately 0.5 mg of bulk soil and plant material was pyrolysed at 500oC for 30s 
using a PY2020iD Double-shot pyrolyzer connected to an Agilent 6890N GC-MS system (30 
m, 0,25 mm i.d., 0,25 μm film thickness DB1701 capillary column). Individual compounds 
were identified by analysis of the mass fragments, retention time and by comparison of the 
mass spectra with computerized libraries (Wiley and NIST). The peak areas of the different 
pyrolysis products were calculated by the relative abundance, normalizing individual product 
peak area to the total peak area for all the assigned pyrolysis products, i.e. the sum of all 
peaks areas corresponds to 100% of the total ion current (TIC).  
 The main groups identified were: straight and branched chain alkanes/alkenes, fatty 
acids, lignin derived methoxyphenols, N-compounds, polysaccharides, phenols, 
polyaromatics (PAHs), aromatics (mainly alkyl benzenes), terpenoids and plant biomarkers 
compounds.  
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In the soil under Acacia plantation the relative abundance of polysaccharide-derived 
compounds was higher than in the correspondent initial condition, containing 30% of TIC. Of 
those, approximately 13% corresponds to anhydrosugars which probably is from Acacia litter 
(11% levoglucosan) input into the soil. The Eucalyptus leaves showed high proportion of 
polysaccharide-derived, mainly levoglocusan (23% of TIC), which is not reflected by the 
incorporation of these compounds in the litter samples, as observed in Acacia system.  
The n-alkanes (C11-C33) and n-alkenes (C8-C30) constitute a large part of the pyrolysis 
products (6-30%). A homologous series of n-alkanes from plant samples showed a bimodal 
distribution with maxima at C13 or C15 and C26 or C31. The modal distribution of the n-alkanes 
homologous series from soils was not clear, but showed the maxima odd C number (C31 or 
C33). The pattern distribution of n-alkanes in Acacia soil was similar to that found in the 
initial soil condition, except for the high peak at C31, which probably derives directly from the 
Acacia litter input. In the soil under Eucalyptus plantation the pattern distribution of n-alkanes 
did not resemble that from the plant.  
The content of N-compounds, phenols, aromatics, poly-aromatics and lignin derived 
methoxy-phenols obtained in forest systems were similar to that initial soil condition.  
According to these results we concluded that the Acacia plantation promoted alterations 
in the chemical composition of SOM on a molecular level whereas in the Eucalyptus 
plantation area no significant changes were observed. 
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